Cadmium-induced inhibition of proliferation and differentiation of embryonal carcinoma cells and mechanistic aspects of protection by zinc.
Murine embryonal carcinoma cells have been used in in vitro models to study the effects of cadmium chloride on proliferation and differentiation of early embryonic cells. This approach allows the various cell types within the early embryo as well as several developmental mechanisms to be dissected and studied in isolation using larger numbers of cells than would be readily available from the embryo itself. The present study shows that both embryonal carcinoma cell proliferation and differentiation into parietal endoderm are inhibited by cadmium chloride. The effects are counteracted by the additional presence of zinc chloride. The uptake of cadmium into the cells is inhibited in the presence of zinc chloride, suggesting that competition between these metals for passage into the cells contributes to the mechanism underlying the protective effect of zinc. In addition, metallothionein gene expression is enhanced more rapidly after simultaneous incubation with zinc chloride, indicating that the attenuating effect of zinc on cadmium toxicity is also partly attributable to detoxification by metallothioneins.